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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of Group I, claims 1-15, in the reply filed on 
November 9, 2006, is acknowledged. Claims 16-32, are withdrawn from further 
consideration pursuant to 37 CFR 1.142(b) as being drawn to a nonelected invention, 
there being no allowable generic or linking claim. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 7-8, are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

4. Claim 7, at line 2, recites the limitation "the first liner". There is insufficient 
antecedent basis for this limitation in the claim. 

5. Claim 8, at liner 4, recites the limitation "the first liner". There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

7. Claims 1-2, 4, and 15, are rejected under 35 U.S.C. 102(e) as being anticipated 
by U. S. Patent No. 6,548,394 (Peng et al., hereinafter referred to as Peng). 

Peng, in the abstract, in col 2, lines 42-67, in col 3, lines 25-32, and lines 40-47, 
and in col 4, lines 1-42, discloses a method of forming a bit line contact plug (a 
damascene contact plug, see figure 2J), by providing a semiconductor substrate 
(reference 50 of figure 2A), the substrate has first and second gate conductive 
structures (see references 562, 563 of figure 2A), and a source/drain region (reference 
60 of figure 2A) between the gate structures, forming a first conductive layer (reference 
70 of figure 2E) over the gate conductive structures and the source/drain region 
(thereby the conducting layer stays electrically connected to the source/drain region), 
forming an ILD (inter-layer dielectric) layer (reference 72 of figure 2G) with a planarized 
surface over the entire surface of the substrate i.e., over the conductive structures and 
the first conductive layer. Peng, in col 4, lines 12-35, discloses forming a bit line contact 
hole (reference 741 in figure 2H) in the ILD layer resulting in the exposure of the first 
conductive layer, and forming a second conductive layer (reference 76 of figure 2J) in 
the bit line contact hole such that the first conductive layer and the second conductive 
layer serves as a damascene contact plug (claim 1). Peng, in col 3, lines 50-67, in col 
4, lines 1-42, discloses forming a liner layer (first liner) that covers the gate conductive 
structures, and the substrate; forming a first photoresist layer on the liner layer and 
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forming an opening (see figure 2D) in the photoresist layer (reference 69 of figure 2D) 
corresponding to that of the bit line contact hole; removing the exposed liner layer 
(portions of liner layer within the bit line contact hole region) via etching through the 
opening in the photoresist mask, followed by removing the first photoresist layer; 
forming a first conductive layer on the gate conductive structure(first and second) after 
the removal of the first photoresist layer, and performing a CMP process on the first 
conductive layer so as to planarize the first conductive layer such that the top surface of 
the first conductive layer is equal to or higher than the liner layer on the gate conductive 
structures (see figure 2E); forming a second photoresist mask layer on the planarized 
first conductive layer, and forming a photoresist mask pattern on the first conductive 
layer, corresponding to that of the bit line contact hole, and etching the exposed 
portions of the conductive layer (portions not masked, see figure 2F), such that first 
conductive layer remains in tact in the space between the gate conductive structures, 
and remains in electrical contact with the source/drain region (reference 66 of figure 2F) 
(claim 2). Peng, in col 3, lines 50-51 , discloses that the first liner (liner layer) is a SiN 
layer or a SiON layer (claim 4). Peng, in col 4, lines 35-36, discloses that the second 
conductive layer is polysilicon, tungsten or other conductive materials (claim 15). 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over U. S. 
Patent No. 6,548,394 (Peng et al., hereinafter referred to as Peng) in view of U. S. 
Patent Application Publication No. 6,274,471 (Hsu et al., hereinafter referred to as Hsu) 

Peng is discussed in paragraph no. 7. 

Peng, in col 3, lines 65-67, and in col 4, lines 1-10, discloses that the second 
photoresist layer is removed. 

The difference between the claims and Peng is that Peng does not disclose that 
a wet etching is performed to remove polymer residue from the substrate. 

Hsu, in [0012], discloses that the a wet etching is performed on the substrate 
(after removal of photoresist) so as to remove the residual film (polymer) of the 
photoresist from the substrate. 

Therefore, it would be obvious to a skilled artisan to modify Peng by employing 
the wet etching process suggested by Hsu because Hsu, in [0026] suggests that using 
a wet etch process enables an isotropic etching process, and Hsu, in [0036], discloses 
that the wet etching produces for the removal of residual films produces the most 
optimal results with a high process yield. 

10. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over U. S. 
Patent No. 6,548,394 (Peng et al., hereinafter referred to as Peng) in view of U. S. 
Patent No. 6,713,335 (Yen et al., hereinafter referred to as Yen). 

Peng is discussed in paragraph no. 7. 
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The difference between the claims and Peng is that Peng does not disclose that 
the liner layer has as thickness of about 100-120A (claim 5). 

Yen, in col 4, lines 24-26, discloses that the liner layer can be formed at a 
thickness between about 30 to 500A. 

Therefore, it would be obvious to a skilled artisan to modify Peng by employing 
the liner thickness suggested by Yen because Yen, in col 4, lines 23-30, discloses that 
employing the suggested liner thickness offers improved dielectric integrity to the 
device, and Peng, in col 3, lines 66-67, and in col 4, lines 1-2, discloses that the liner 
layer behaves as an etch stop layer. 

Allowable Subject Matter 

1 1 . Claims 6, and 9-14, are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. Claims 6, 9-14, are allowable 
over the prior art of record (U. S. Patent No. 6,548,394 (Peng et al., hereinafter referred 
to as Peng), U. S. Patent Application Publication No. 6,274,471 (Hsu et al., hereinafter 
referred to as Hsu), and U. S. Patent No. 6,713,335 (Yen et al., hereinafter referred to 
as Yen)) because the prior art of record does not disclose performing a chemical 
mechanical polishing process on the first inter-layer dielectric, in which the top of the 
first inter-layer dielectric is leveled off with the top of the second liner, and forming a 
second inter-layer dielectric to cover the first inter-layer dielectric and the second liner. 
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Conclusion 



1 2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daborah Chacko-Davis whose telephone number is 
(571) 272-1380. The examiner can normally be reached on M-F 9:30 - 6:00. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark F Huff can be reached on (571 ) 272-1385. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



January 25, 2007. 
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